WO 03/ 040122 PCT/ EPO2/ 11136 NOVEL MANDELATE SALTS OF SUBSTI TUTED
TETRACYCLI C TETRAHYDROFURAN DERI VATI VES 5 The present invention is

concer nedwaiosl4merel nandel ate salts of a substituted tetPcampob/in3e
tetrahydrofuran derivative according to Fornula (1) RL (1) 10 the N-oxide
forms and the stereochemcally isonmeric forns thereof, wherein Rl and R2
each i ndependently are hydrogen or O -(al kyl and R3 and R4 each

i ndependent | y ar ey
conposi tions corrprl si'ng nman gﬁ“ b@ggﬁ @c%?gl ng @Wl nvg@on

mandel ate salts according t"DETRAHWEOFURmNDERN%HS’ES medi ci ne,

process for preparing the mandel ate salts according to the inventi on and
the 15 use of t

conprising mandel ate salts according to the invention for the treatnment or
t he prevention of CNS disorders, cardiovascular disorders and

gast r oi ntsestTheglresthsinvergion. is Compmed dethacvel dhmdpldte sdfarofalsabsitjtedr e known
from W99/ 19317 d W97 %t8991 .20 Also known from said references are

aci d addit i JRIRFF "stegmahlf UE BRI accerding tRdorauledPrul a (1), conpri sing
salts based on tartaric acid (D and L-forns), hydrochloric acid,

hydr obrom ¢ acid and nalic acid. However, the known acid addition forns
according to the prior art of a conpoundraccording to Formula (1) have the
di sadvantage that their physicochem cal {stabili ty was found to be poor.
Upon storage or fornulation of said 25(kn salts, progressive
deconposition and concomtantly an inckease in the anount and nunber of
impurities was observed. Cbviously, i Oproblemis further aggravated
under demandi ng environmental conditixnng such as lig@ht, heat, humdity,

acidity, WO 03/040122 PCT/ EPOZs11] e mésy and oxygen. W99/19317 and
W97/ 38991 are silent about the @ he conpounds di scl osed
t herein and about ways to obtain stability all together. 5
Unexpectedly, it has now been found that the above nentioned problem can be

sol ved

—+

10  the N-oxide forms and the stereochemically isomeric forms thereof, wherein Rl and R2
each independently are hydrogen or C1_galkyl and R3 and R4 each independently are
hydrogen or halogen, as well as pharmaceutical compositions comprising mandelate
salts according to the invention, mandelate salts according to the invention for use as a
medicine, a process for preparing the mandelate salts according to the invention and the

15 use of the mandelate salts and pharmaceutical compositions comprising mandelate salts
according to the invention for the treatment or the prevention of CNS disorders,

cardiovascular disorders and gastrointestinal disorders.

Compounds according to Formula (I) are known from W099/19317 and W097/38991.
20 Also known from said references are acid addition salts of the compounds according to
Formula (I), comprising salts based on tartaric acid (D and L-forms), hydrochloric acid,
hydrobromic acid and malic acid. However, the known acid addition forms according
to the prior art of a compound according to Formula (I) have the disadvantage that their
physicochemical stability was found to be poor. Upon storage or formulation of said
25  knows salts, progressive decomposition and concomitantly an increase in the amount
and number of impurities was observed. Obviously, this problem is further aggravated

under demanding environmental conditions such as light, heat, humidity, acidity,



by using the mandel ate salt of the conmpounds according to Forrmula (I), the
N-oxide forns and the stereochemcally isoneric fornms thereof. The

mandel at ew@aB44122 not |ight- sensitive and is far nore st ZorE&Pohan3¢ he
prior art salts at roomtenperature, enhgnced tenperature and at relative
high humdities and in aqueous nedia. 10"The conpounds of the present

i nvention can be represented generally by Formula (II) OH HGC 00CH 15 the
N- oxi de for T HAGHS I ' f in Rl
and R2 eacﬁlmlsln?igpend %II@y are %%?ggbelnwggﬁg@%a%ggl o (5)\«&202ach

i ndependent lthe ccmpouhgsidisgesedaherhial and @houtlways heoltainey ampg)vel etfablﬂnty albns

Cl- 6al kyl defl r}Bes straight and branched saturated hydrocarbon radicals
havi ng from¥ I6 carbon atoms such as, for exanple, methyl, ethyl,
propyl, butyl, 1-methylpropyl, 1,1-dinethylethyl, pentyl and 20 hexyl. In
t he foregm definitions halo is generic to quoro chl oro, bronmo and

i odo. Préf elmedpesiadby dinkis nawebeen fipudribia thenabeive otenfonesmoiemean be solved

i nd dent 25 h th 03/ 040122 36 -3
IPPefegrepegnc &ﬁ‘g’&%é@ LR g %@Eﬁ%&e?‘%ﬂ ngﬁaﬁ?r‘iﬂ%lt‘%%mgﬁli% {ﬁﬁ’ ntly are
hydrogen or fdmiQd th&st@r@béhe@rﬁ&% isdieriy fofAS Mhefkol. MEhERHRRYAE Sald i8 nm_l 5

R1 is hydrogen, R2 is neth is fluor and R4 is hydrogen (nande ate
salt of sensitive and is far more stable than the prior art salts at room temperature, enhanced

11-fluoro-3 r d 4:6, 7] cycl ohept a
[1, 2-b] fur aﬁ@%pe@at&ﬁi’ang%}%& Mhﬁ’%ﬁlﬂﬁﬁiﬂ%aagﬁn Adﬁ%élc}nédﬁr%t hyl, R3 is hydrogen
and R4 i1s hydrogen (mandel ate salt of
3, 3a, 8, 12b- &gtra dr o- N- t hyl - 2H di benzo-[ 3, 4: 6, 7] cycl ohept a
[1, 2-b] fur atP9co fﬁ%?)ﬂmvefmfn.%nh%f senigg gpreraiiyt wAoryde (15 £ uor
and R4 is fluor (mandel ate salt of 5,1 1- dlfluoro-3 3a, 8, 12b-tetrahydro-N,
N- di met hyl - 2H-di benzo- [3,4: 6,7] cycl ohepta

1

~oH
HC—COOH (I

15  the N-oxide forms and the stereochemically isomeric forms thereof, wherein R1 and

R2 each independently are hydrogen or Cj-galkyl and R3 and R4 each independently
are hydrogen or halogen. In the foregoing definitions Cq_galkyl defines straight and

branched saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as, for
example, methyl, ethyl, propyl, butyl, 1-methylpropyl, 1,1-dimethylethyl, pentyl and
20  hexyl.

In the foregoing definitions halo is generic to fluoro, chloro, bromo and iodo.

Preferred compounds are compounds in which R1 and R2 each independently are

25  hydrogen or methyl.



[1,2-b]furan-2 methanamne) ; Rl is nethyl, R2 is nethyl, R3 is fluor and
R4 is hydrogen (mandel ate salt of 15 11-fluoro-3, 3 a,

8, 12b- t etwelwduw2N, N- di net hyl - 2H di benzo- [ 3, 4: 6, 7] cycl oReptER02/11136
[1,2-b]furan-2 nmethanamine) ; Rl is rrettéyl, R2 is methyl, R3 is hydrogen
and R4 is hydrogen (nmandel ate salt of -

3, 34, 8, 12b-tetrahydro- N, N-di net hyl - 2H di benzo-[ 3, 4: 6, 7] cycl ohepta

[1, 2-b]furan-2 nethanam ne). 20 The N axide A or of the co unds

accor di ng t FIFEHRE cAmMPeYnds qtF QOBOUR %mﬁ‘g‘d?h %302‘“ 4n?)arcpé‘é§e&’ﬁ‘3§g88¥8’??pounds of
Formula (1) l‘}yaf"tf I nitrogen atomis oxidized to the so-called

N- oxi de. 25 The gt%lér%%hﬁgrt ereochemcally isoneric fornms" as used herein

defines all possible isoneric forns, which the conpounds of Formula (1)
and (I11) may possess I ot herw S‘f tioned or indicated, the

. U .
cheni cal desP@RHICH a’fﬁ’fpr} %%%&}?&?ﬁ&é’ﬂa Ség%‘f “mxture of all possible
. her cal Ly . SO re
i asteroamers. B EREREORZI MR B s TS MR SINAR h haficlate safpot, |,

particul ar, 301s¥RbAPYSASI 2By MRV H-Aibehro-(8,4:6;7¢oichgptaat i on;
substituents on bivalent cyclic (partially) saturated radicals may have
ei ther the cisil,&blivraansmethanamgimest i on. WO 03/ 040122 -4 PCT/ EP02/ 11136

St er eochem cal Jdsoneric_farns .o e.c ound f For nul I nd (11
are obvi ous! ykixrﬁ B&F 855%"”8%:1’5?;’8 Wﬁ?@?maﬁi@@w&@%??ﬁ?idﬁﬁ%ﬁt i z)n.
Fol | owi ng CAS- epﬁnza,%!1@bué@ahf«‘y_afbmhét9ﬁszﬂ-mﬁ_z&m4:%;ﬁéﬁ%eﬁdac[1,%1%1?51%2 of

?

known 5 absolute configuration are present in a noléecule, an R
descriptor is astiagamihej based on Cahn-1ngol d-Prel og sequence rule) to the
| owest - nunber ed ,chiral center, the3_ref erence center. The confi guration of
t he second s‘teRéd@;éwmyl’égl‘ﬁéﬂﬂhﬂa Rn és fuor @pd Bsiihuor @apdelote sabetri ptor s

LR R (2 RS i S Elot b AREEE Y PINATLUDS (8 SETIEAhorke . o

and [R*, R*] indicates centérs wt rality an R cates
10 centers of {nhPibffaranA? methiahyminedr exanple, if the | owest-nunbered chiral

center in the
e Rl is methyl, RZ js methyl, R3 is fluor and R4 is hydrogen (mandelate salt of

15 11-fluoro-3,3a,8,12b-tetrahydro-N,;N-dimethyl-2H-dibenzo-[3,4:6,7]cyclohepta
[1,2-b]furan-2 methanamine) ;

e RI is methyl, R2 is methyl, R3is hydrogen and R4 is hydrogen (mandelate salt of
3,3a,8,12b-tetrahydro-N,N-dimethyl-2H-dibenzo-[3,4:6,7]cyclohepta [1,2-b]furan-2
methanamine).

20

The N-oxide forms of the compounds according to Formula (I) and (II) are meant to

comprise those compounds of Formula (I) wherein the nitrogen atom is oxidized to the

so-called N-oxide.

25  The term “stereochemically isomeric forms” as used herein defines all possible
isomeric forms, which the compounds of Formula (I) and (II) may possess. Unless
otherwise mentioned or indicated, the chemical designation of compounds denotes the
mixture of all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure. More in particular,

30  stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic

(partially) saturated radicals may have either the cis- or trans-configuration.



nol ecul e has an S configuration and the second center is R the stereo
descriptor would be specified as S-[R*,S*]. If "a" and ",6" are used : the
posi ti on wh oBloeo1ikz ghest priority substituent on the asymPetripo2/casbdon at om
in the ring systemhaving the |lowest rin nunber, is arbitrarily always in
the "a" position of the nean plane determined by the 15 ring system The
position of the highest priority substituent on the other asymetric

carbon ato IEE‘?‘?OECB gﬁgﬁ%ﬁ?}é‘g?} rel zk'evceo Oumseo cﬁ’ln'ﬁla@%aﬂfél(ﬁlgﬁreh' ghest

prlorltys S enom it is on
the same si ggyigfsly ieriato Bé @mBracebwRAif thestopy of thes invargiosystem or "P*, if
it is on the other side of the nean plane determ ned by the ring system
20 O sone conpounds of Fornmula (1) and (11) and of internedi ates used in
their prep tlon, heidy rRhRbraswhot
experi nment a?f’@ Céﬁpﬂégga’fﬂﬁet% ggl{t@g‘ges tcigjlossgeg‘?g ogﬁé:r@hﬁ cally |\gorreri o

form whi ¢h we®nhité 5&{f1glﬁﬂi@t£dpteSelﬁﬁSagmiﬁoalﬂ> as R'oA'S desuilptcbres a&srgmadl as "B",
wi t hout further reference to the actual tereoche Cco ur t| on.
ﬁg@ce

However, sailpsedon galen-Tgold- ‘é‘% §equense ﬁ%le):'é’ %B’Weﬁtn% eL,
characterized by f &Btér”"fh?%ﬁ Sgﬁﬁ]ﬁloﬂl SRAd &Bbnd ﬁé@f)gé?ﬁb ééﬂte‘i‘i"ssﬁdlc ed %E‘iﬂfg" B"

have an enaeflomerlcrela person s in the art is able to
determ ne tk@atn&bﬁ@drmtersqﬁﬁm*gwram 6H, mmemmuscabmupdsﬁmasﬁge mafererggown
nmet hods such as, ffract|

conpound ha¢¢tHef EtnﬁléR {1%*3 é‘%‘ﬁ’é?ﬁ %éq%r%ggd%mew “%1% agg?% %Bg@c’ﬁ%senot es the

pure en gt' g&g& UL Sifi8). Kétkxilifle] iZ the18Festaluabladd(chihl €arkrigtheat i on VO
03/ 0401 EP02 11136 'whereby carbon atom 2 is the reference atom

havi ng t he Rdanid lmsraabﬁ mfl.gmtlohend th@ISQGQHRPFQtGSEB%tthet%ﬁ@ dessripfier PRBlda- si de
of the nean Iane ar 2a, has.t.he S .canf

hydr ogen sul FP?CE@%&S ‘(’ls)ﬁ%krr&g]hg%oq 8 §E gyd ﬁ%ﬂr?gan p:fg{r%e}gg% 2 to

the - CH2- NRJSE?S d%%%ﬁ Eﬂé%%rmnfé&fb Gasda0flod P MHekaly syaent heing tﬁ@h)fWegwi@ ion 5

because the en substituent is on the sane side of the mean pl ane
r eI at ive to nuhxber is arbitrarily always in the “a” position of the mean plane determined by the

15 nng system. The position of the highest priority substituent on the other asymmetric
| carbon atom in the ring system relative to the position of the highest priority substituent
on the reference atom is denominated “a”, if it is on the same side of the mean plane
determined by the ring system, or “g”, if it is on the other side of the mean plane
determined by the ring system.

20

Of some compounds of Formula (I) and (I) and of intermediates used in their
preparation, the absolute stereochemical configuration was not experimentally
determined. In those cases the stereochemically isomeric form which was first isolated
is designated as “A” and the second as “B”, without further reference to the actual

25  stereochemical configuration. However, said “A” and “B” isomeric forms can be
unambiguously characterized by for instance their optical rotation in case “A” and “B”
have an enantiomeric relationship. A person skilled in the art is able to determine the
absolute configuration of such compounds using art-known methods such as, for
example, X-ray diffraction.

30
For example, a compound having the stereochemical descriptor A-(2a,3aB,12bo)

denotes the pure enantiomer having either (a) the [2R-(20,3a,12bor)] configuration



- CH2- NR1R2 substituent, or (b) the [2S-(2a, 3a(3,12ba)] configuration

wher eby carbon atom 2 has the S configuration, carbon atom 3a the R

conf i gur awoan/oand2 carbon atom 12b the S configuration. 1@CEEPO/ariBy, a
conpound havi ng the stereochem cal descriptor A-(2a, 3aa, 12b(3) denotes the
pure enanti omer having either (a) the [215—'(2a, 3aa, 12b(3)] configuration
whereby carbon atom2 is the reference atom having the R configuration and

t he - CH2- NR1 t t th b t
S has the RSS! T aon 2 1 e Rtei e MR visk ok e aBeB i e o o
(b) the [2S- (2R 38 s3BdRldnt &orRE bW FHithO e SR8 tafbdh A 34 B Be Bas t he

S configuration, carbon atom 3a the S configuration and carbon atom 12b
the R confi gonfigiration bMgeansetthe hy:kbgdzmmtwanmm the ptlien side pfitheandan)planenpr i ses

th t b t t t 2. 3 d 12b
Ther of or . FaRRITSroQRy ~clrbl BesutsiGeRs sreieohythetiiies Bk Conafefl 2y
preferreq arlﬁc&d%@tﬂ%g%n@ﬁmﬁ\%t ﬁ%n(tR@sarﬁsa@de 42M6 Fean Plane elaBRAEHC aci d

exists in two isonmeri'c forms (the Rand S-forn), it is understood that
salts of bot- ﬁlesNRPtRzlsubétmum,,on(h):tlwmm@oaw 1abey Leaafighration vhemgby cashih aced

by the scope of this ntlon P tlcul ref rredlsth or m of
t he mandel at¥mZhas tly:\.:,S E?r?ﬁBu‘F?ﬂ ncﬁmli“ t%‘?gé@ﬂ ByraaAnd S\Iﬁnéffl nity

for 5-HT2 re@§Rhos Sonfdhidmul arly for 5-HT2A and 5- HT2C receptors
(nonencl ature as described by D. Hoyer in "Serotonine (5-HT) in neurologic
and psychiatric disorders” edited by MD. Ferrari and published in 1994 by

ant agoni Bt | CIBFBREA LS g MRt SR Aet R bea i netaob PRy
ant agoni ¥t | &r
their inhibi ngre%ﬁgﬁﬁnér'ﬁa{lﬁg mtﬁerﬁéﬁh@?ﬁ E)’(P@%*P@t’éb)?@&iﬂgﬂfhtﬁﬁ%etéﬁ'@' Ch i's

described in 1988) rthernore, the
mandel ate s aiatbbnmn 2dé tig referdnoe addi li)a3//i1fgzlllh& RZconﬁgm‘ﬂfblEﬁmmli 1THENR Béent

i nvention show i nteresting pharpacol o actl VI t the "nCPP Test on
Rats" whi cHupsiiterd i o o ?/‘ng‘ g? ang, farbap %6 RﬁB‘i‘?ﬁP’bhi ne,

Tryptam ne, g%m%%h;g@{'ﬁhﬂﬁas(tﬁwcoﬁﬁg&m@&l B3R b'atheﬂtysc(aalgﬁa%ﬁsﬁ' bed in Arch.

Int. Pharnmacd
15  configuration whereby carbon atom 2 has the S configuration, carbon atom 3a the S

configuration and carbon atom 12b the R configuration.

We note that the furan-moiety in Formula (I) comprisés three stereogenic carbon atoms,
respectively at positions 2, 3a and 12b. Therefor, Formula (I) comprises 8 different

20  isomers. Most particularly preferred are the isomers denoted as (2¢(, 3aci, 12bp).

Since mandelic acid exists in two isomeric forms (the R and S-form), it is understood
that salts of both isomeric forms, including any mixture thereof, are embraced by the
scope of this invention. Particularly preferred is the S-form of the mandelate salt.

25
The compounds of the present invention show affinity for 5-HT?2 receptors, particularly

for 5-HT2 A and 5-HT2C receptors (nomenclature as described by D. Hoyer in

“Serotonine (5-HT) in neurologic and psychiatric disorders” edited by M.D. Ferrari and
published in 1994 by the Boerhaave Commission of the University of Leiden). The

30  serotonine antagonistic properties of the present compounds may be demonstrated by
their inhibitory effect in the "5-hydroxytryptophan Test on Rats" which is described in
Drug Dev. Res., 13, 237-244 (1988). Furthermore, the mandelate salts according to the



238-253 (1977). 5 The present invention thus also relates to mandel ate
salts according to the invention as defined above for use as a nedi cine,

i n parti cwbas/jo4tibez conpounds of Formula (11) may be usedPCoOrEPIYEL136

manuf acture of a medi canent for treating CNS disorders, such as anxiety,
psychosi s, schi zophrenia, depression, nmgraine, sleep disorders and

addi ctive properties 10 of drugs of abuse. In particular, the nmandel ate
salts according to the invention are useful as therapeutic agents in the
treat nent oOpreidheinvev@shoanneiestiag phamacelbgiosisctyisy mrthel‘m@OPBelest o Rafs”

anxi ety, depression and m.d depression, Dbipolar disorders, eep-. and
sexual ~di soVHihds d%@?@}&%@?%,lg%]&va i th%lé%lg%gip’?f’ Eﬂhl%SJWPS%PH‘F’

m grai ne, i & i " HYLFi hvVigt. ¢ ) i al
phob; a5 or SaRPReLbie GO RRL o Rt Ao e At R s, 227
chil dren, apRR-23¥(1677).menory di sorders and attitude disorders in ol der
peopl e, addiction, obesity, bulima and simlar disorders. 20 In
particul?ar, the mandel ate salts according to the invention may al so be used
as anxi ol y’i‘h&ﬁr&s&? AVRRYSGT@hS &R0 rdMitd HeRARRRA Yafts adRbdingtdihdinen@gesny s and

as agents havi e potential to overrule the addictive properties of
drugs of abdefmed Bhevenfiondss ataeneditine, inpeuticuianghe eompramilholrarmote FRyna oo be

used as therapeutic agent 25 in.the treatnent i.C..coi 2r.S. It
may be adva‘rlﬁeag%rotbg nfagu{%lgilret a Wﬁ@%téorgéﬁqatﬁlslg ggisor |r§éﬂst %1‘3#1 Eg&?ﬁ%} htion
i N conbi nat pQBhMNid, Beifibphdialdepasyich ebiateagledy disdraérs asd addictivegrogsrses The
mandel ate sal'ts according to the invention may al so serve in the treatnent
or the 180 pfdygneliabiswf danmge to the nervous system caused by trauma,
stroke, neurodegenerative illnesses and the |ike; cardiovascul ar disorders
| i ke high bl ood WD 03/040122 -7 PCT/EP02/ 11136 pressure, thronbosis,
stroke, anddfetidléetheanchdgiass sans adcesdingial thelirsentitar are ubdfel asdysbpentti on of
the notility of the gastrointestinal systemand the |ike, In view of the
above uses @genfsrp thatrepbngnteor &g Rrg"%‘&‘%fog?ﬂ’é"af BeTVPRS SYRgRfisqsders ’1](%6 fol | ows

anxiety, depression and mild depression, bipolar disorders, sleep- and sexual disorders,

15  psychosis, borderline psychosis, schizophrenia, migraine, personality disorders or
obsessive-compulsive disorders, social phobias or panic attacks, organic mental
disorders, mental disorders in children, aggression, memory disorders and attitude

disorders in older people, addiction, obesity, bulimia and similar disorders.

20  In particular, the mandelate salts according to the invention may also be used as
anxiolytics, antipsychotics, antidepressants, anti-migraine agents and as agents having

the potential to overrule the addictive properties of drugs of abuse.

The mandelate salts according to the invention may also be used as therapeutic agents
25 in the treatment of motoric disorders. It may be advantageous to use the mandelate
salts according to the invention in combination with classical therapeutic agents for

such disorders.

The mandelate salts according to the invention may also serve in the treatment or the
30  prevention of damage to the nervous system caused by trauma, stroke,

neurodegenerative illnesses and the like; cardiovascular disorders like high blood



5 that the present invention also provides a nethod of treating

war m bl ooded ani mal s suffering fromsuch di seases, said nmethod conprising

t he syst ewD®3admeni stration of a therapeutic anmount of aPcomPoLNd3©f
Formula (I1), an N-oxide formor stereochemcally isonmeric formthereof,
effective in treating the above describeg disorders, in particular, in
treating anxi ety, psychosis, schizophrenia, depression, 10 m graine, sleep
di sorders and addictive properties of drugs of abuse. Those of skill in the
treat ment ofressued) tidbabasiestokel|add det léreyhmbgashoinddstiealidisoeders ke apeutic daily
anount fromthe test results presented hereinafter.. An.effective

t her apeut i CdysélglcFIW3?7819;{{10%&Pé&lﬁgaﬁ%ﬁ)ﬁegﬂ@hﬁys&%@%fi ®to about 10 ny/ kg
body 15 weight, nore preferably from about 0.05 ng/kg to about 1 ng/kg body
wei ght. For ease of adm nistration, the subject conpounds may be fornul ated
into vari ouk viphaf tecdove usds of dremsarfdelateashits acerdiag itothe paveptiemdt followpr epar e

t he pharmaceutjcal canpositions of . this inyeption, a therapeutically
effecti vk aifgtihe Pfﬂselﬂtﬂgpﬁ?&roil ia@mpé?‘”deé@ IB%%‘XHE&@%‘&W%P?@ %"H’aaédi ent is
conbi ned i Ng el inP B SEHH diddieR, Wid MemoR RBMPRSIAR hEAblethiAsERRIstalion 604 i er
which may take a"w de variety of forns depending on the form of

pr epar at i onthgepeutEdarhaunt afl acenpeunstaf FlormuladEd, gahorglederm el  conposi ti ons
are desirably in unitary dosage for [ e, .o .

i ni st  at ORI PR Fm B R S RGhES ke ding

i nj ection. FebrdexaiPaticuldr, inftreatiepaniiery, psyehesivypelsidphesnsa, depregsidn, dosage
form any of the usual pharmaceutical nedia may be enpl oyed, such as, for
exanpl el0 wamigraing) shesd) disorggrp gnd %%@W@I%O%%estqfé%”gsiqﬁéb‘il%the case of oral
i qui.d preparations such as suspensions, syrups, elixirs and solutions; or
solid carriers such as starches, sugars, kaolin, lubricants, binders,

di si nt egr at Theseadq ekillsin alnctrédomenti df sudhndisdasesocasbd ddterpunaithe sffeg@iviel s, capsul es
and tablets. 30 Because of tpeir ease in adm ni at(.ieati n %xab ts and

capsul es r efheEpewic daly amupt from e festisstlts Rpseptegdieregaliahi A2 LHFFHYS n whi ch
case solid -1 LRI j Y edm b ent er al
conposi ti ongll,aﬁ{p%ﬁ%%%d i eroﬁgwhﬁsb&aﬁlg ag(%hn‘gr(?g%k%‘%g% 040122@% o

PCT/ EPOPY 11¥8#ghs nere peefevablyrfroraabius 41 mg'ke 40 geoupdmeg/ke hedigticighter
ingredients, for exanple, to aid solu-

For éase of administration, the subject compounds may be fqrmulated into various
pharmaceutical forms for administration purposes. To prepare the pharmaceutical
compositions of this invention, a therapeutically effective amount of the particular

20  compound as the active ingredient is combined in intimate admixture with a
pharmaceutically acceptable carrier, which may take a wide variety of forms depending
on the form of preparation desired for administration. These pharmaceutical
compositions are desirably in unitary dosage form suitable, preferably, for
administration orally, rectally, percutaneously, or by parenteral injection. For example,

25  in preparing the compositions in oral dosage form, any of the usual pharmaceutical
media may be employed, such as, for example, water, glycols, oils, alcohols and the
like in the case of oral liquid preparations such as suspensions, syrups, elixirs and
solutions; or solid carriers such as starches, sugars, kaolin, lubricants, binders,
disintegrating agents and the like in the case of powders, pills, capsules and tablets.

30  Because of their ease in administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are

obviously employed. For parenteral compositions, the carrier will usually comprise



bility, may be included. Injectable solutions, for exanple, nmay be prepared
in which the carrier conprises saline solution, glucose solution or a

m xt ure oWogali#re2 and gl u- cose sol ution. Injectabl e sol uPcCaPoyonsai ni ng

t he mandel ate salts according to the 5 invention may be fornulated in an
oil for prolonged action. Appropriate oids for this purpose are, for
exanpl e, peanut oil, sesane oil, cottonseed oil, corn oil, soy bean oil,
synthetic glycerol esters of long chain fatty acids and m xtures of these

and ot her Oétcl:rﬁe watdl 8A¢APIN AT pRENBLOISotABYingledRni3cfop eRAAPledoiald souch case
appropriate liquid carriers, suspending agents and the |1 ke may be

enpl oyed. |bilittheaydepodiidddo rimestablpablugons; fOl‘l@(}a@Qk@ mey he preparsdin F‘Mhé‘ih' ation,

the carrier tlonal ri se aP /or a
sui tabl e vvetthf: 8‘& ﬁ‘?seSS H%Hg‘ﬁt‘f’y @H%#%@Bﬁ@n ?ﬂg@%ﬂ]&%f ﬂﬁ?ﬁn tives of

any nature ¢die BbI086n. PIfRedbld hstionwlabemindtittht imsadelate sales accaudiey tartlye
significant deleterious effects on the skin. Sajd additives gggqtﬁ?aci litate

the adnisi siwentioprmaybe fesmulskadrin gp @ilder prajpnged wdiops AYPPFQRIIA ¢l % t he
d d t it
hays e o BURbs P Tre i SEARERI. R O BR¥nREd BBl 34 307 Bedrloivar, Gus

mandel at e sghttetic Rejcafh] aﬂeﬁmfdbr@dﬂham fany saus sndohixtwrepoithes anfl oBeroils.a (1)
due to their increased water solubilit (i)ver the corres&)ngl gﬁ base or acid

form are Hisctablesusaensions mayksoficayepded Brviieh 6356 2BRIP B 20 1n
order to en | R t ld gtiohdshieprEeunds of
Formul a (I |§QB&%’E§: eﬁg’cegtﬂ%léclté elgggm{:))géﬁnﬂ:agﬁi Iﬁ-lh‘![e ggir?obeloadvént ageous to
enpl oy @, pReutaneouy admiliicheinnthesaroier @p’c@mallyjeqmmﬁes e @snetiatiop grhaneingar

hydroxyalkyl substituted extrins

2- hydr oxypr 8§ a‘(“gorc%/ﬂl'ah]&%/eﬁﬁaﬁg agPly O@Q“@B?V%Plgegwgﬁ syitabl; addidyes of

i nprove t he;soldehklih h‘}{n 6§Hﬂléﬁ&ewﬁkthdﬂitltvﬁs 86 néthrauseiny eipnificant For mJI a
(rr) in 25 p armaceut i cal” conpositions. O her convenient ways to hance

the sol ubi | delgtenpus ¢ffectsoompbeiskis. Seidadditiyewmarfacilityipdhq adspings a‘b%tto @euti cal
conposi ti o rr%%‘g h}g(ydescr bg%dlg %uﬁ\)lr\gzrg%{n%%%lldﬁg@% B@féﬁ?sﬁtﬁb b & WofpositiBfis

present co I ca conposli tl on

conpri siNg mal be raamuﬁte&ahﬂl yareduk &edyk veeg. aﬂfmmnsdérrmhpmtcmlaea spoiRsi @tdsng of a

solid dispersion conpris WO 03/ 040122 -9
P ointment. Trfrlg mandelglte salts, being an acid addition salts of compounds of Formula

(D due to their increased water solubility over the corresponding base or acid form, are

more suitable in the preparation of aqueous compositions.

20  In order to enhance the solubility and/or the stability of the compounds of Formula (II)
in pharmaceutical compositions, it can be advantageous to employ o—, B— or
y-cyclodextrins or their derivatives, in particular hydroxyalkyl substituted
cyclodextrins, e.g. 2-hydroxypropyl-B-cyclodextrin. Also co-solvents such as alcohols
may improve the solubility and/or the stability of the compounds of Formula (II) in

25  pharmaceutical compositions.

Other convenient ways to enhance the solubility of the compounds of the present

invention in pharmaceutical compositions are described in WO 97/44014.

30  More in particular, the present compounds may be formulated in a pharmaceutical
composition comprising a therapeutically effective amount of particles consisting of a

solid dispersion comprising



(a) a conmpound of Forrmula (I1), and (b) one or nore pharmaceutically
accept abl e wat er-sol ubl e pol yners. PCT/EP02/ 11136 The term"a solid

di sper si owO od@diipes a systemin a solid state (as opposedPrCo/ERovigeé d or 5
gaseous state) conprising at |east two conponents, wherein one conponent is
di spersed nore or |ess evenly throughoutg.t he ot her conponent or conponents.
When said dispersion of the conponents is such that the systemis

chem cally and physically wuniform or honogenous throughout or consists of
one phase &g) fledmpashd of FohanlawH),dudam cs, such a solid dispersion is
referred to as "a solid solution". Soli? solutiq&s O are preferred

physi cal sy®) ensomyaemspharmaceuiciy drrertabla WaeeslulP BONTES | y readily

bi oavai |l able to the organisns to which they are adm nistered. The term"a
solid dispersion” also conprises dispersions, which are | ess honogenous

t hr oughout TS 04 beliddibperdionisdefiSachsysthns prea siliostate (as oppesed e aliguidiof and
physically 15 uniform throughout or conprise re than one]%hase. The

wat er - sdl UbSAEEqISISIAR ICOMPLIEIE ahleattityp gempEnents, Sihiel) OReq COMBORENTIR 4 hpar ent
vi scosity ' ' el FQURPLEnEN| Wheen at
20C so|utidﬁ%“%ﬁth%gg??ggeﬁ%ﬁgﬁﬁﬁ%?ﬁﬁﬁgyg@fiﬁ%@%_Sre hyg?ox propyl

net hyl cel | WanbdisparsioniBMEe cotipMBritaisisnch thanthe kystgm dedpedcaly agénbyslqahlm on

fromabout 0.8 to about 2.5 and .a _ hydroxypr.opyl I i pon from
about 0.05 ?‘Bfoé@dliﬁ“ogl."@e%‘?”é thyanghoyt ?%//C‘Wé]tsérqf OE%PB%?‘@?&@%%;% egr ee of
substituti ngr(aﬁﬁ&f SudhQ: doie dRperRMas FefeieT toak “aeslitydoleida2r Sokid salpsorsr esent
per anhydrogl ucose unit of the cellul ose nol ecul e. Hydroxy- 25 nol ar

r opy.
subst i t ut i oare peffersd physicabsystemsdgeause tseqomponeiss tsredt arﬁr“é\ba}ﬁ’etﬁ 15%i de whi ch
have reacted w th each anhydrog] i . | I ul ose nol ecul e. The
particles a‘%‘oﬁ%"flliawggo ﬂ?roé 'g%%jgsgm%a?bhw abe ﬁm{lgﬁgﬁf

VE can be’prepare first preparing a solid
di spersion of the conponents, and then optionally grinding or mlling that

di spersion. 30 Various techniques exist for preparing solid, di spersions
P 100t GHch:

i ncludi ng nEhe te@)%ft“ﬂl&@ﬁi‘bﬁi,spefélﬁﬁaﬁ«]ﬁ‘d?%}’flh@seéﬁtfp B YRS 5P Gpimggenous
mel t-extrusyon RS WaPidoiins VA GtRl e ard fotRedmicRRbdd gdically

15 . uniform throughout or comprise more than one phase.

The water-soluble polymer in the particles is a polymer that has an apparent viscosity

of 1 to 100 mPa.s when dissolved in a 2 % aqueous solution at 20°C solution.

20  Preferred water-soluble polymers are hydroxypropyl methylcelluloses or HPMC.
HPMC having a methoxy degree of substitution from about 0.8 to about 2.5anda
hydroxypropyl molar substitution from about 0.05 to about 3.0 are generally water-
soluble. Methoxy degree of substitution refers to the average number of methyl ether
groups present per anhydroglucose unit of the cellulose molecule. Hydroxy-propyl

25  molar substitution refers to the average number of moles of propylene oxide which

have reacted with each anhydroglucose unit of the cellulose molecule.

The particles as defined hereinabove can be prepared by first preparing a solid
dispersion of the components, and then optionally grinding or milling that dispersion.
30  Various techniques exist for preparing solid dispersions including melt-extrusion,

spray-drying and solution-evaporation, melt-extrusion being preferred.



It is especially advantageous to fornulate the aforenenti oned

phar maceuti cal com positions in dosage unit formfor ease of

adm ni st reDioe4Ee uni formty of dosage. Dosage unit for®Ccagrozeds3é n t he
specification and clains herein refers to physically discrete units
suitable as unitary dosages, each unit g@ntaining a predetermned quantity
5 of active ingredient calculated to produce the desired therapeutic
effect, in association wth the required pharmaceutical carrier. Exanples
of such dospgeshetidllyf MvaRtagdons td Rlenalage the afretdémipnsd phiathaceuticaiabed
tablets), capsules, pills, powder packets, wafers, injecta Ie sol utions or
suspensi onspositieas odaspes wnit E’&@If@%%’@@ of edminigiationand ‘Fr}%@m%ﬁiﬂ desagt-egat ed

ener bl 1y Bopeep ey WPERR; SESAHGT REGIER A Rl oo
accordi ng td@sdrée 'ﬁﬂitﬁstﬁﬂablelds uﬁltatyldoa:igee each umntontammglaqneddtqnﬁwdtquagtiuyhe
m xture, adding a sufficient quantity of the Hgﬁ]de ¢ acid,. coolin

reacti o ni oftaghee ingepdicat peletlpiag te H’@dﬁ?ey@? QFEI“ie HRRHpE eCt'I*Hé‘S%Oﬁl?gogbt ai ned
15 correspopdi % r&ﬂﬁeﬁ ﬂ%&%ut{xéﬁ“:g}ﬁﬁr ?I%g opyucﬁ]%ﬁa\’g%tlﬁhtlfbﬁl%t 4rOn in a

suitabl e sol'V t'erm sui eso as used herein inrelation to
t he prepar ahabler (Gicludivg steredealr abated shldts, @pshlesheﬂlsepm\y@mmkemwafﬁms defi nes

any | ower al kanol or ketone solvent in i ch e ¢ ou cording to
Formul a (| )njestable sBitions AESYSAISIRS ! e?)srpf’g‘,gflflgsz ta@@ﬁ%‘%’&g‘ﬁgarﬁﬂtgeg S8 tiary

al cohol s ang;i; e:é ﬁ?}@@{h@e@g ketones of from1l to 6 carbon atons.

Sui tabl e \%/e sol vents i nclude nethanol, ethanol, 1-propanol,
2-propamo|, 1- but anol 2- but anol , 2 met hyl - 1- propanol

1, 1-di net hyl - et ha cl oh xan nor e
of the abov %’Qﬁ"t“?g‘ﬁ%ﬁﬁé q%gﬁ)e(f ?r\a}lé%éé}%g%%p yo&f 1\Hﬁg t he

prepar at i ongefreb B@sd@fﬁﬂ@é@ﬁ usaaé h@oﬁﬁﬁ@foomgmlm)tm duftstslakoloent, as vveII 25
as solutions of said solvents or nm xtures thereof with wate

parti cul ar, ontivaallahenting themisusr ?C@@%SQf@‘31§M‘9ntﬂB’%f the 19@%6[59 a‘i}g’l une of
sai d sol ution,. Preferahl a , d

par ti cul ar | §°° n% }}be r%a&{%) %Hﬁ“e a&@%&l’}ngﬁn%ihggF ﬁall?nel IﬁX’fElgz%Irm‘T:ﬁg'ﬂ?Js)obtau;/e e
prepar eg aC@&fdépmm DOsafits angthe rf&ﬁhéi&efd&zsldm ﬂaeglsta]ﬂleIﬁﬂh 29Bitablaselva®o7/ 38991
and those procedures are disclosed herein by reference. WO 03/040122

The term suitable solvent as used herein in relation to the preparation of the mandelate
salts and the recrystallization defines any lower alkanol or ketone solvent in which the
compound according to Formula (I) is soluble and includes primary, secondary and

20 tertiary alcohols and the corresponding ketones of from 1 to 6 carbon atoms. Suitable
lower alkanol solvents include methanol, ethanol, 1-propanol, 2-propanol, 1-butanol,
2-butanol, 2-methyl-1-propanol, 1,1-dimethyl-ethanol, cyclohexanol and the like.
Mixtures of two or more of the above mentioned solvents may also effectively be
employed in the preparation of the mandelate salts according to the invention, as well

25  as solutions of said solvents or mixtures thereof with water. In particular, the water
may comprise up to about 25% to 35% by volume of said solution. Preferably the

solvent used is a lower alkanol, particularly 2-propanol.

The compounds according to Formula (I) may be prepared according to procedures

30  described in W099/19317 and W097/38991 and those procedures are disclosed herein

by reference.



PCT/ EPO2/ 11136 -11 Generally, the conpounds of Formula (1) can be prepared
by N-al kylating an internediate of Formula (I11l1) with an internedi ate of
Formul a (WU)03imaezin Wis a suitable |eaving group such 2€THER0D111B6 t he
intermediates (111) and (IV), RlL to R4 are as defined in the conpounds of
Formula (I). Said N-al kylation can convgpiently be 5 carried out in a
reaction-inert solvent such as, for exanple, nethanol, tetrahydrofuran,

met hyl i sobutyl ketone, N, N-dinethylformam de or di net hyl sul f oxi de, and
opti onal | y Génerdllye thercespoordsadf Barmulat(Blalae b psapare8tbiyrV-abkylatimg anl evat ed

t t for i | t t i I at f th

aatti on. . ARioERRlEeSBEPILSAHON ) PREFE Iy FoRT LS (B0 BERP Wb usi ng 1 he
d d i bed. by Monkoyi t al . i . Pp.
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H N - -~ (1 efinb@ inlfhe EBRPSGIR A FoEmEIh (I?.OSaid|Maﬂdy)atiﬁﬂyameWehﬁnﬂpbyerted into
each other foll ow ng arP- known transformation reactions., In_addition, the

conpounds ofarist orilima (eastiprrinelsobsataich @s forexample spathaneh Aefrahydrofirat de
forms foll ow .art - WN i {V Pl en
o201 ¢ S REGRRROS B 85 RS TR RolRln R B Bt Archddel APy 0
carri ed outthbyrdsepiof aguititiebaseastitiig amitedeviardd tahpdratnas] for (isyanse tdfluxn
appropriate organic or inorganic peroxide., rop[i?tea%agéﬁ$?ic per oxi des
conpri se, fIGMPEsHHDITBAY ¢$RPaRCFER It Phtbe derctig - aftPmailyfly, sagh NagMa{oq M3y i ne
metal - per Oxjdes, nditdimed Al Md}Tb O HEdesBRAT MENRRAOK 14T MAPRIIRRL | At €
organi ¢ peroxi des may conpri se peroxy acids such as, for exanple, 25
benzeneoar b@pes)pL6i4e, ppdd3-407) Wiakh irswobss itheutse df b preseurized réaspen vxstle aci d,
e.g.. 3-chlorobenzenecarboperoxoi c acid, peroxoal kanoic acids, e.g.

per oxoacetic acid, WO 03/040122 -12 PCT/EP02/11136 al kyl hydr oper oxi des,
e.g. tent-butyl hydroperoxidg. Suitable solvents are, for exanple,
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/
RN ()

R

(1 (V)

15  The compounds of Formula (I) may also be converted into each other following art-

known transformation reactions.

In addition, the compounds of Formula (I) may be converted to the corresponding
N-oxide forms following art-known procedures for converting a trivalent nitrogen into

20  its N-oxide form. Said N-oxidation reaction may generally be carried out by reacting
the starting material of Formula (I) with an appropriate organic or inorganic peroxide.
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali
metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide;
appropriate organic peroxides may comprise peroxy acids such as, for example,

25  benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.

3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,



water, |ower al kanols, e.g. ethanol and the |ike, hydrocarbons, e.g.

tol uene, ketones, e.g. 2-butanone, hal ogenated hydrocarbons, e.qg.

di chl or orwOlanen12zand m xtures of such solvents. 5 Pure strergroherscal |y
isomeric forms of the conpounds of Fornmula (1) may be obtained by the
application of art-known procedures. Diagtereoners may be separated by
physi cal methods such as selective crystallization and chromatographic
techni ques, e.g. counter-current distribution, |iquid chromatography and
the |ike. IfkyThedropsrpoides)s.goferFoutylityalr¢geroxade. pSwmhlestlventstans foramxeinplhove

descri bed processes are enerally racem c m xtures of ant i , Which
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ic may

basi c or aci e converted into the correspondi ng 15 di astereoneric
salt forns doyvenesaction with a suitable chiral acid respectively with a
suitable chiral base. Said diastereoneric salt forns are subsequently
separat@d, for exanple, by selective or fractional crystallization and the

enant i oner spat SreldobRERICRNY isbifi6 fdrRidloP YheAlokRloun@y offarSulaAT) hy B¢ nat i ve
manner of separating the ‘enantioneric forns of the conpounds of Fornul a

(1) i nvol vesbthinedibyithelapphieation of pityknawh peocgders.r Riasteeeozmess mek ke yensrriese.  Sai d

pure stereachem cally.i soneric forns | i )

corres pondiol??'gp _ﬁ’rcgf #@éﬁ)i‘ﬁéﬁf Eeéﬁtveicg%s#éﬁzia?:lg? gﬁgrsgﬁ%‘m\é&%é&%g%%prl (ﬁ‘g e
starting @ eoules culé dist@shtionaliqdid ehrogatigraphy@ad tieslilet er eospeci fical l'y.
Preferably if a specific stereoisoner is desired, said conpound wll be

synt hesized by stereospecific methods of preparation. These net hods will

ot a0 UL LU et S el e o

i nt ermedi ates nentione erel er conmerclally avall ab
may be nadgenknillyexdendc afiktuks ofiengmtioned, mhich danbeisepstraind &om oneenothdi at es of
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-13 which are sufficiently basic or acidic may be converted into the corresponding
15  diastereomeric salt forms by reaction with a suitable chiral acid respectively with a
suitable chiral base. Said diastereomeric salt forms are subsequently separated, for
example, by selective or fractional crystallization and the enantiomers are liberated
therefrom by alkali or acid. An alternative manner of separating the enantiomeric
forms of the compounds of Formula (I) involves liquid chromatography using a chiral
20  stationary phase. Said pure stereochemically isomeric forms may also be derived from
the corresponding pure stereochemically isomeric forms of the appropriate starting
materials, provided that the reaction occurs stereospecifically. Preferably if a specific
stereoisomer is desired, said compound will be synthesized by stereospecific methods
of preparation. These methods will advantageously employ enantiomerically pure

25  starting materials.

The intermediates mentioned hereinabove are either commercially available or may be
made following art-known procedures. For instance, intermediates of Formula (IIT)
may be prepared according to the procedure described by Monkovic et al. (J. Med.

30  Chem. (1973), 16(4), p. 403-407).



PCT/ EPO2/ 11136 The foll ow ng exanples are intended to illustrate and not to
limt the scope of the present invention. Experinmental 5 A Preparation
of the i nvermedilat e conpounds a) Li AlH4 (0.0686 nol) was &dugwordrapni se to
a suspension of A1C13 (0.0718 mol) in tetrahydrofuran (75 m ), cooled on
an ice-bath and under N2 atnosphere. Theé3m xture was stirred for 10
mnutes at 0 C. A solution of 2-fluoro-5H di benzo[a, d] cycl ohepten- 5-one
(0.0653 nol and prepared as described in DE 3, 644,462) in tetrahydrofuran
10 (75 m) Tesfolldear akamplis e iatendedio iHesitite indgiot exlimitdhe shope of Bewas
allowed to warmto roomtenperature. Then, the reaction m xture was
stirred andPP¥Rf VeI r 2 hours. The nixture was cool ed on an ice-bath.
Water and CH2Cl2 was added. The organic |ayer was washed with a saturated
aqueous NaHCO3 solution, dried, filtered and the solvent was evaporat ed,
yi el di ng 13Ederimen®®%) of 2-fl uoro-5H di benzo[a, d] cycl oheptene 15

(internmediate_1) bg. Met achl or oper benzoi cdaci d (0.0501-nol) was dissolved in
CHC13 (40 M@Mﬁw%med, filtered and the filtrate
was added d@gﬁmmg(d.%s@ 861} Wai fte@idropwitetonBipnsioh of AIOKIT.OMS jnoBrin

1, 4-benzenediol (0.26 g) in CHC13 (70 ml), stirred at 20 60 C. The reaction
m xture wastegahiydrefirdno(75 201k cholgd onan igebath andyanyles No ppPsphergnl RedBIX WS 1,
washed with_a 10% aqueous 2 | Uk i j A ' _and
the filtravee AR iR baAYGr & Shlh 3R SFaleh R dl AbRRS

3-f 1 uor o- 6, §QRhe ¢.053H 8ol @dpléfhenre-debdibéd fn DESe4otp i tiahplroiianene
(intermediate 2) 25 c¢) Brono-2-praopenyl - magnesi um (0. 05421|]]m)|d)t was added

dr opwi s&0 t o(78 ml v iaddedyiropyise apdiigiretuling tERrtion gRE IR Vps prowed to warm 1o

t et rahydr of ur e i k88 {2 dEL THB'S
stirred for g{]tr%;rr??g{agas&awgb%%%g%%?gﬁ‘?astSﬁgﬁds{j‘???ﬁd and refluxed for
2 hours. Thmixteeoyisanokidbonumdcarbath CWatee andGHaGl, ivae aidadh The aegapisddyoni t h a

20% NH4Cl sol utign, and extracted w yl . acet at e. .The i.c.layer was
sep(;r ated, @S Washed with 3 faé?réﬁgé‘ﬂ‘éeoﬂlﬁg]aggfcgesﬂ{u%\?/ﬁs&ee\%agg?%gg’é‘?&ﬂqﬁglvf 1gtsi due
was purified,apd, e Heffing 1916 )gtl()ys%y 80 -BlubosrRdsbehyokldGclovesterss | i ca gel

(el uent: hexanesPet hyl "acetate 9 Two pure fraction groups were
col'l ect sl afidtetthediateddl vent was evaporated, yiel ding

b) Metachloroperbenzoic acid (0.0501 mol) was dissolved in CHCl3 (40 ml). The
* organic solution was dried, filtered and the filtrate was added dropwise to a solution of
intermediate 1 (0.0417 mol) and 1,4-benzenediol (0.26 g) in CHCl3 (70 ml), stirred at
20 60 °C. The reaction mixture was stirred for 2.5 hours at 60 °C, then cooled on an ice-
bath, washed with a 10% aqueous Na,COs solution and brine, dried, filtered and the
filtrate was evaporated, yielding 10.42 g of 3-fluoro-6,10b-dihydro-1aH-dibenzo-
[3,4:6,7]cyclohept[1,2-bloxirene (intermediate 2)

25  ¢) Bromo-2-propenyl-magnesium (0.0542 mol) was added dropwise to a solution of
intermediate 2 (0.04956 mol) in tetrahydrofuran(120 ml) under N atmosphere. The
reaction mixture was stirred for 30 minutes at room temperature, then stirred and
refluxed for 2 hours. The reaction mixture was cooled on an ice-bath, quenched with a
20% NH4Cl solution, and extracted with ethyl acetate. The organic layer was separated,

30  dried, filtered and the solvent was evaporated. The residue was purified and separated
into two regio-isomers by HPLC over silica gel (eluent: hexanes/ethyl acetate 9/1).

Two pure fraction groups were collected and their solvent was evaporated, yielding



WD 03/ 040122 -14 PCT/EPO2/11136 4.79 g (36% of

()-trans-8-fluoro-10, 11-di hydro-11-(2-propenyl)-5H di benzo

[ a, d] cyclwoapsmm 10-ol (internmediate 3) and 2.52 g (19% POff/EP02/11136
(trans)-2-fluoro-10, 11-

di hydro-11-(2-propenyl)-5H di benzo[ a, d]gycl ohepten-10-o0l1(internediate 4). 5
d) Pyridiniumtribromde (0.0175 nol) was added portion wise to a solution
of intermediate 3 (0.0175 nol) in CHC13 (80 nl), cooled on an ice-bath.
The reacti on79Bi(36%)Y 6f @)Irasukiscihwdo-10/1 Latikydrodi -(@tpromenyl )t Hrdbentaur e. Wt er

Separat od d -t AT m e 3 o 2.8 841 ot {ﬁ%%@%f-@éﬁ%%@ﬁsh
i TTon ool CRYerfEClGatD, Rl eyaile Mo RREb s 0T imERETRY 201 FERE e e

coll ected and the sol vent was evaporated, yielding 5.02 g (83% of
()-[(2a, 3al 3,12b(z) + (2c . _ ' .
, 3a(x, 12b( 3¢ Byt @p@ﬁgfﬁgﬂﬁg}? (0.9475rmefy s 4dded pertiopwise to a solution of

tetrahydr o- gk Hielienzpr 78 o] e SMELABG RIRLodied oRhh ek MHeseamgh at e )
15 In a simlar way 1$ prepared : ()-[(2a,3a(3,12b(x) + )

(2(x, 3aa, 12hfRyde-\2as(shirrodoratnioyr £-rbom deropBatBee, 8Yatorywas added. The mixture

E )e E { ?22?52& %’%%h%%eé)%% [m%h.d'l-“h% o7 e_m%/ falygrhxggst saei)ar]ate%: vts)/llghléﬁ%&;]th(\’vﬁgf HHE&I,' ate 6),

(2a, 3a(x, 12h{;3hh aRd {HeseVeRBY AVdvhpctaida, BaelRbidiewaapyiiict BHhort column
di benzo-[3,4:6,7]-cyclohepta[l, 2-b]furan (internediate 7) and 20

2
() - [ ( 2a]®a( eyroRistogyaphg Exe3ulicalszb(etyant:heganesirdeb iy then 14).dihenyes o- 3, 3a, 8, 1

2b- tetrahydro: 2H di benzaol 3, 4. .6, 2501+ i diate 8).
e) A nixtur gra%tfonis REEF ?193%?%5 ém%ﬂ%&gi)‘%ﬁﬁlrvr%]%%%{a??gt %lgidféﬁrjﬂgr %22 a(tgs@?%% g) and
CaO (26 9) (%q(if&'&aﬁ,il@é&)m QRows:, 1Y jel (Hromokbthydul Isflatro?a,C12mut ocl ave)
(reaction x 2). The 25 m xture was washed with a saturated_aqueous NaHCO3
sol ution, t testahydeo2&E dibenze-BBrt:6.CHorsioheptah b2 Pt maresdia it | ayer was
dried, filtered and the solvent evaporated. The residue was dissolved in
di ethyl ether and converted into the hydrochloric acid salt (1:1) with

HCl / 2- pippanph sipldr wa$ls prépeedol vent was evaporated. The residue was
stirred in boiling Z-Eropanone, filtered off and dried._Yi gl ing: 20.5 g of
1t it

() 30 (2a, 36OF(A@BEBI2br)- (2getag. BbBal-3 (eromomethybnydreond A il akt hy! - 2H
tetrahydroQZH-dibenzo—[3 ,A4:6,7]-cyclohepta[1,2-b]furan (intermediate 6),

(£)-[(20,3aB,12bor) + (201,3a0,12bf)]-2-(bromomethyl)-3,3a,8,12b-tetrahydro-2H-
dibenzo-[3,4:6,7]-cyclohepta[1,2-b]furan (intermediate 7) and

20  (2)-[(20,3aB,12bo)+(20,3a0,12bfB)]-2-(bromomethyl)-5,1 1-difluoro-3,3a,8,12b-
tetrahydro-2H-dibenzo[3,4:6,7]cyclohepta[1,2-bjfuran (intermediate 8).

e) A mixture of intermediate 5 (0.073 mol), dimethylamino gas (170 g) and CaO (26 g)
in THF (400 ml) was heated for 16 hours at 125 °C (autoclave) (reaction x 2). The

25  mixture was washed with a saturated aqueous NaHCOj3 solution, then extracted with
CH,Cl,. The separated organic layer was dried, filtered and the solvent evaporated. The
residue was dissolved in diethyl ether and converted into the hydrochloric acid salt
(1:1) with HCI/2-propanol (pH < 4). The solvent was evaporated. The residue was
stirred in boiling 2-propanone, filtered off and dried. Yielding: 20.5 g of ()-

30 (20L,3a[3,12boc)—11—ﬂuoro-3,3a,8,12b—tetrahydro-N,N-dimethyl-ZH—
dibenzo[3,4:6,7]cyclohepta[ 1,2-bJfuran-2-methanamine (intermediate 9).



di benzo[ 3, 4: 6, 7] cycl ohept a[ 1, 2- b] f ur an- 2- net hanam ne (internediate 9). WO
03/ 040122 -15 PCT/ EP02/ 11136 f) The solvent of the nother |iquor was
evapor at ew0 0Fher1eesi due was purified by high- performncePCIrgeoz11136
chromat ogr aphy over RP-18 (eluent: (0.5% NH4QAc in H20 / CH3OH CH3CN
gradient elution). The pure fractions wegse collected and the solvent was
evaporated. Yielding: 0.400 g of ()-(2(x, 3aa, 12b(3)-11-fluoro-3,3a,8,12b 5
tetrahydro- N, N-di net hyl - 2H-di benzo[ 3, 4: 6, 7] cycl ohept a[ 1, 2- b] f ur an- 2- met hana
m ne (i ntefyRdisalentl®the gbothemhqumadawdvapdﬂte(lﬂhmmslﬂumay p\mfsedslwdaglat ed
into its enantioners by chiral colum |ralpak AD

(el uent : heie%nf@mnﬁ?B%ﬂehrogwogaphvmebgpel%r@“ﬁ%@f%ﬁ%&@ (858 wer e
collected a ER B Y erdbol@dte® atf the A- (2a, 3
a(x, 12bJ3) - REONRELD Pﬁghg R rificng HitieR) 2:111)%/ Pf)eﬂl{lﬁtﬁlﬂlg’rret hyl - 2H-

di benzo[ 3, 45@lvdltcys leohepitad. 1yigldlg: 0r4d0-gfrte)-(Ron3ar, hzbf)- ilrfleorer8diads b1 1) and
0.170 g of ) . .

B- (2a, 3af x, l%bwﬂﬂNf‘FlH’&Fl}yl@HﬁPg}zi’ﬁ%‘-"ﬁgt]?%mpﬁ[Wﬂ]fﬁf%ﬁ'ﬁﬁ?maﬁﬁ“m

di benzo[ 3, 489 8&8 gbgpta[l,2-b]furan-2-nethananine (internediate 12). 15

Anal ogous t ernedi ate 10, the follow ng internedi ates were al so
prepared :

2(x, 3aa, 12b(3 I -3 3a, 8, 12b-t et d |.-
chebengof 3. 426 ey undltapars BoD o denssied S PV S oo

()-(2a,3 aa &%H(a?c)gﬁ%h?r dFer @h&ﬂ?ur ALy méﬁf fheﬂn%ﬁ?&ﬂiﬂ D7/3b+’!iiubplnéo

[3,4:6,7] 2 cyclo -met hanam ne (internedi ate 14) and
()-(2a, 30 aafmmrsgroapslw@mcbllmcbarm tbalr sglyarthvaseyrpaigiad-o iRl ding 00 igaf- o

S;PﬁQZﬁLf’h;‘émﬂn@oe R R R e A O i S e P
way are dﬁ%ﬂ@&[@% ﬂ§§ tznnkursﬂgtmahﬁﬁhﬁn@t 1nltdih1%ﬂﬁ&dl 136860130 4 and

15, yielding )-11-fluoro-3 , 3 8
,12b-tetr ahyoﬂBe(ZN—amd;mB) 2H—ﬂuoro 3 3a 8,12b-tetrahydro-N, N—d1methy1 -2H-

(RESER BRI I S
15

Analogous to intermediate 10, the following intermediates were also prepared :
(i)—(206,3aoc,12bB)—5—ﬂu0r0—3,3a,8,12b—tetrahydro—N,N—diIhethyl—ZH—
dibenzo[3,4:6,7]cyclohepta[1,2-b]furan-2-methanamine (intermediate 13),
(#)-(20,3a0,12bB)-3,32,8,12b-tetrahydro-N, N-dimethyl-2 H-dibenzo[3,4:6,7]
20  cyclohepta[1,2-b]furan-2-methanamine (intermediate 14) and
(»)-(2a,3a0,12bB)-5,1 1-difluoro-3,3a,8,12b-tetrahydro-N, N-dimethyl-2H-
dibenzo[3,4:6,7]cyclohepta[1,2-b]furan-2-methanamine (intermediate 15).

d) Using methylamine (gas) instead of N,N-dimethylamine (gas), in a similar way are

25  prepared the monomethyl equivalents of intermediates 13,14 and 15, yielding
(+)-(20,3a0;,12bB)-11-fluoro-3,3a,8,12b-tetrahydro-N-methyl-2H-
dibenzo[3,4:6,7]cyclohepta[1,2-b]furan-2-methanamine (intermediate 16),
(+)-(20,3a0;,12bP)-5-fluoro-3,3a,8,12b-tetrahydro-N-methyl-2 H-
dibenzo[3,4:6,7]cyclohepta[1,2-b]furan-2-methanamine (intermediate 17),

30 (i)—(20c,3aoc,12bB)-5,11-diﬂuoro-3,3a,8,12b-tetrahydro—N—methyl-2H—
dibenzo[3,4:6,7]cyclohepta[1,2-b]furan-2-methanamine (intermediate 18) and



di benzo[ 3, 4: 6, 7] cycl ohept a] 1, 2- b] f ur an- 2- met hanam ne (internediate 17), 30
()-(2a, 3aa, 12b13) -5, 11-di fl uoro- 3, 3a, 8, 12b-t et rahydr o- N- net hyl - 2H

di benzo[ 3wo:08/04j1eycl ohept a[ |, 2- b] f ur an- 2- net hanam ne (i nt @CraE®P0a1\83d8) and
WD 03/ 040122 -16 PCT/ EP02/11136

()-(2a, 3a(x, 12b(3)-3, 3a, 8, 12b-t et rahydr a6N- net hyl - 2H di benzo[ 3, 4: 6, 7]

cycl ohept a[ 1, 2- b] furan-2-net hanam ne (internediate 19) B. Preparation of
the mandel ate salts 5 Conpound 1 0.00025 nol of the B-enanti omer of

i nter medi at @r)l@osBad, 12bPRO 3, Sri2b-tefralFdroaNendthyl-2 fAclilgneelBe:@Vksol ved in 4 ni
of 2-propanol, then allowed to crystal]ize. The precipitate was filtered
of f and dri e¥rlphemtallAbliswancy-methagppinediniergediat 1%ﬁndel ate salt (Conpound
1). 5 nmg of Conpound 1 was recrystallised from1 m of 2-propanol, 10
including 3 drops of ethanol in order to obtain a sanple, suitable for
X-ray anal yBi. Brephation 6f theln@mdelate sabis e prepared t he nandel ate salts of the
B-enantioners of internediates 12, 13, 14, 15, 17, 18 and 19. 15 Stability
testing ﬁ'he@&lﬂ%ﬁﬁ—hg salts were tested : tartrate salt, ditoluoyltartrate
salt, citra L Binti iftdERd 08025 HRNeES-atadeal t
(Compound 1y Sp2poLSERLA0RL of iRt 269a0D '

3, 3a, 8, 12b- heitlvatny dissldednimtdhyl ofZ-Hprphedberj d]owegl (Biceystallise dihg precipitate

[1,2-b] furan-2 __ nethanam ne.. . The salts e it d f I ter

adsor pti on/ 48 Sﬁltﬁlfefié’%fna&glré}\?ﬁémc}‘“%g{) h‘&@‘%@@gg ESY ?‘gaé’huggées??l\ﬁgi lity and
their chen e@hmpbafil)i 5¥ng 8f CHUBOIHRLT Wi RBYsERRE RLIONMOb! Begrepanbhie
adsorption and desorption of water at 25C at different conditions of

rel ativeo hindletling3 deops of ebhenqjan exlenip ehipingsaunpleosuiteblefgr Srrapgpalysial t . The
wei ght change as a 25 function of relative humdity is registered. The
results are displayed in Figure 1. The nmandel ate salt is stable towards
nDi st ur e uptRkeinfYe fvaly Reervbreberet agaanfeldwisaltdiof the B-Shativeleonaft e sal t,
succinate salt, tartrate salt, and th §+)dito| uoyltartrate salt are | ess
stabl e but @nmwl%ﬁ%,ﬂéelés”al?awﬁ on of the relative humdity is very
small. The

15  Stability testing

The following salts were tested : tartrate salt, ditoluoyltartrate salt, citrate salt, malonate
salt, succinate salt and mandelate salt (Compound 1) of B-(2c,3act,12bf3)-11-fluoro-
3,3a,8,12b-tetrahydro-N-methyl-2H-dibenzo-[3,4:6,7]cyclohepta [ 1 ,2-b]furan-2
methanamine. The salts were tested for their water adsorption/desorption behaviour,

20 their crystallographic stability and their chemical stability.

a. Adsorption and desorption of water

The adsorption and desorption of water at 25°C at different conditions of relative
humidity is investigated on an amount of +10 mg of each salt. The weight change as a
25  function of relative humidity is registered. The results are displayed in Figure 1. The
mandelate salt is stable towards moisture uptake over the whole range of humidity.
The malonate salt, succinate salt, tartrate salt, and the (+)ditoluoyltartrate salt are less
stable but the weight change as a function of the relative humidity is very small. The

citrate salt is hygroscopic and liquefies at high relative humidity.



citrate salt is hygroscopic and liquefies at high relative humdity. WO
03/040122 -17 b. Crystallographic stability. PCT/EP02/11136 The stability
of the crwyetoalo4mezr ucture of the salt is studied after stoPag&EPoi/1t1be
conpounds for a period of two weeks at roomtenperature (RT) under either 5
% 75 % and 25C/ 60 % relative humdity-1fRH). The sanples are analyzed with
5 thernogravinetry (TGA), differential scanning calorinetry (DSC) and
infrared spectroscopy (IR). The results of the tests are reported in Table
1. Table 1 b. Bemultograpbic stdbditgr yst al | ographic stability. TGA DSC

Sal t Condi t i on<100CI RMax OH Appearance (C) (7/g) TartrateO

daysO. ORef 158, 885.. i 0% - ' %

LD, 1- Rot 1551 bHR Y aS F 6P el 2gudie ot rBet AR, oo
days0. 1Ref 228mBdhlls o fegiolbf b0 KedltsGit foonRehRReatiitARTPwhder it %0796
RHO. 1-' Ref 229. 1139. Owhite RT/ 75 % RHO. 1-' Ref 229. 4137. 6white Citrate0
days(*) Ref afwst BH6, %I Elsiive humidity Re)) piljpe samples3re pRal¥4504 R +) di t ol uoyl 0

days0. 2Ref 143, [ {h STt dittbRREA Seantt i} QuckimElef ISt ifittel e

spectroscopy (IR).
The results of the tests are reported in Table 1.

Table 1 : Results for the crystallographic stability.

Salt Condition TGA IR DSC Appearance
<100°C Max AH
(°C) /g
Tartrate 0 days 0.0 Ref 158.8 85.9 white
RT/<5 % RH 0.0 ~Ref| 160.3 86.4 white
RT/56 % RH 0.1 ~Ref{ 159.0| 86.2 white
RT/75 % RH 0.0 ~Ref| 159.0| 855 white
Mandelate 0 days 0.1 Ref 229.5 | 141.1 white
RT/<5 % RH 0.1 |~Ref | 229.1| 140.2 white
25°C/60 % RH| 0.1 |~Ref | 229.1| 139.0 white
RT/75 % RH 0.1 |~Ref | 2294 | 137.6 white
Citrate 0 days *) Ref amorphous yellowish
RT/75 % RH *) ™) *) liquefied
(+)ditoluoyl 0 days 0.2 Ref 173.7 71.9 white
tartrate RT/<5 % RH 03 |~Ref | 175.6| 78.7 white
25°C/60 % RH | 0.1 |~Ref | 177.6 | 747 white
RT/75 % RH 0.2 |~Ref | 1786 | 70.8 white

* No measurements performed

10 ~Ref: identical with reference

No change is observed for the tartrate salt, the mandelic acid salt and the

(+)ditoluoyltartrate salt during storage under the different relative humidities. The IR



25C/ 60 % RHO. 1-' Ref 177. 674. 7Twhite RT/ 75 % RHO. 2-' Ref 178. 670. 8white * No

measurenments perfornmed 10 -'Ref:
observed Wworo3pia2t artrate salt,
(+)ditoluoyltartrate salt during storage under the different
hum dities.
curves remain the sane before and after
products are crystall ographic stable.
albecgﬂ/aﬁdﬁﬂﬁl-lbsc cuSles ranczn thetsatnk befoye &nd after hwrageehhis adicatesbi | ity
test programthe salts are stored for ri

di fferen'? CQWEIFf{eiRS?@%CtW%§§’S@§ @B];r
RT/5 % RH, %g ,

the ditoluoyltartrate salt are also stored 8 hours in 0.3da ICH |ight.
The conpounds are
10 The result enQhicdl Repiligsts are reported in Table 2. Table 2 :
t he chemi cal

| i quefies

and

I dentical with reference No change is
the mandelic acid salt an@CTmP02/11136
relative

The IR WO 03/040122 PCT/ EP02/g11136 -18 spectra and the DSC
storage. This indicates that the
The citrate salt is anorphous and

i e R

25C/ 60% RH and artificial light. The mandel ate salt

REHpRiG §

anal yzed after storage by HPLC and by visual inspection.
Results for

impurities 2 4

stabiTi1ty. SaltConditionHPLC Appearance Sum of

8 2 weeks4 weeks8 weeks weeksweeksweeks Tartr at eRef er ence( --white--
Artificial Indgchemisal sabt latﬁstm@f%tﬁﬁﬁﬁé%féé .fﬁ%ﬂﬁﬁ%ﬁf&?\%ﬁé‘ I°host white

10

weeks under different conditions. These conditions are 40°C/75 % RH, 50°C, daylight,
RT/5 % RH, RT/75 % RH, 25°C/60% RH and artificial light. The mandelate salt and
the ditoluoyltartrate salt are also stored 8 hours in 0.3da ICH light. The compounds are
analyzed after storage by HPLC and by visual inspection.

The results of the tests are reported in Table 2.

Table 2 : Results for the chemical stability.

HPLC Appearance
Salt Condition Sum of impurities
2 4 8 2 weeks 4 weeks 8 weeks
weeks | weeks | weeks
Tartrate | Reference 0.72 - - white ‘ - -
Artificial light | 0.79 - - white - -
40°C/75 % RH| 0.72 0.83 0.93 white white almost white
50°C 0.72 0.77 0.79 white white almost white
Daylight 0.75 0.85 0.91 white almost slightly
white yellow
RT/<5 % RH - 0.73 0.75 - white white
25°C/60 % RH - 0.75 0.77 - white white
RT/75 % RH - 0.72 0.80 - white white
Mandelate| Reference 1.72 - - white - -
Artificial light | 1.70 - - white - -
0.3da ICH light| 1.70 - - white - -
40°C/75 % RH| 1.73 1.73 1.70 white white white
50°C 1.74 1.75 1.70 white white white
Daylight 1.73 171 1.72 white white white
RT/<5 % RH - 1.73 1.72 - white white
25°C/60 % RH - 1.71 1.69 - white white
RT/75 % RH - 1.75 1.76 - white white




50C0. 720. 770. 79whi t ewhi t eal nost white Dayl i ght 0. 750. 850. 91whi t eal nost
slightly whiteyell ow RT/<5 % RH- 0. 730. 75-whitewhite 25C/ 60 %

RH- 0. 750. Wo-mhidienhi t e RT/ 75 % RH- 0. 720. 80- whi tewhi te PCT/EP02/11136

andel at eRef erencel. 72--white-- Artificial lightl. 70--white-- 0.3da | CH
lightl.70--white-- 40C/ 75 % RHL. 731. 731-100whi t ewhi t ewhi t e

50C1. 741. 751. 70whi t ewhi t ewhi t e Dayl i ght1l. 731. 711. 72whi tewhitewhite RT/ <5 %
RH 1.731. 72-whitewhite 25C/ 60 % RH 1. 711.69-whitewhite RT/75 %

RH 1. 751. 76} whi t ephi t e WO (3/ 0401HPLC19 PCT[ EP02/ 1113®PséaAn¢eCondi t i onHPLC
Appear ance gym of | ¢aRMbA t1 €S 25 8 idpiaeks4| weeks8 weeks weeksweeksweeks
CitrateReferencedf 76--yell gw- Artificial ||ght8.99--ochre- --
2 4 8 2 weeks 4 weeks 8 weeks
weeks | weeks | weeks
Citrate | Reference 4.76 - - yellow - -
Artificial light | 8.99 - - ochre- - -
yellow
40°C/75 % RH| 4.83 7.91 10.62 liquefied liquefied liquefied
50°C 6.29 7.47 9.07 ochre- ochre- orange-
yellow yellow brown
Daylight 5.81 5.99 6.31 ochre- ochre- orange-
yellow V ‘ yellow brown
RT/75 % RH - 4.69 4.98 - liquefied liquefied
+)ditolu- | Reference 1.01 - - white - -
oyltartrate| Artificial light 1.57 - - white - -
0.3da ICH light{ 1.41 - - white - -
40°C/75 % RH| 0.98 1.00 1.09 white white white
50°C 1.06 1.22 125 white white white
Daylight 1.26 1.65 1.74 white white white-yellow

The chemical stability study of the different forms resulted in following observations:

The tartrate salt showed a sensitivity towards 40°C/70 % RH and light, as the sum of
impurities increases after storage at 40°C/70 % RH and in the two light conditions. The

5 citrate salt shows degradation in all investigated conditions.

The (+)ditoluoyltartrate salt shows a sensitivity towards temperature and light, as the
sum of impurities increases after storage at 50°C and in the two light conditions. The

mandelate salt is chemically stable in all investigated conditions.

In summary, the tartrate salt shows a good adsorption desorption profile, is

10  crystallographically stable but shows sensitivity towards higher humidities and light.
The citrate salt is hygroscopic and liquefies at high relative humidity during the
adsorption desorption test. The citrate salt is amorphous and chemically not stable. It is
sensitive to degradation in all storage conditions. The (+)ditoluoyltartrate salt, shows a

good adsorption desorption profile, is crystallographically stable but shows sensitivity



yel | ow 40C/ 75 % RH4. 837.9110. 621 i quefi edl i quefi edl i quefi ed

50C6. 297. 479. 07ochre- ochre- orange- yell owel |l owbr own

Dayl i ght 5wB813/09862 31ochre- ochre- orange- yell owel | owbr oaTEPO2/51136

RH 4.694.98-1iquefiedliquefied +)ditol u-Referencel. 01l--white--
yltartrateArtificial lightl.57--white---20-3da ICH |ightl.41--white-- 40C 75
% RHO. 981. 001. 09whi t ewhi t ewhi t e 50CL1. 061. 221. 25whi t ewhi tewhit e

Dayl i ght1.261. 651. 74whi t ewhi t ewhi t e-yel | ow The chem cal stability study of

t he diff er efiewiuds trgnpesaiutetaad light. fOn thewithey hand dhe/mandmaie sathghowsmigogtde sal t

ot s iRer Rt i SotlP B ot R b B BN | o

conditions. The 5 citrate salt shows degradation in all investigated
condi ti ons. ITWes {lsg fhiund thed yhet stabttilitytof theedatts gleraasedawBle rrgasing pyrityovidsad s

tenperature and.light. as the. m of | rities,increase f.ter storage at
50C and i n dRePHog Sagh e o orepsnavith a e e PR ulihe cal |
stabl e i8 alharldBMesdait@stRGhIE N el grefiSed With & WiBFRdarectdFQutify, TR Fokatle shows
a good adsorption desorption profile, is 1o crystallographically stable but
shows sensi mandelatetsalids dhe bettefrabioica iyyhied it ¢omaes slowynitp gheosingalis withreat e salt is
hygr oscopi ¢ Saé%céié i qtuf;iiii es at high relative humdity during the adsorption
desorption FRLCICTEEO MY ate salt is anor phous and chem cal ly not stable.
It is sensitive to degradation in all storage conditions. The
(+)ditoluoyltartrate salt, shows a good adsorption desorption profile, is
crystall ographically stable but shows sensitivity




WO 03/ 040122 PCT/ EPO2/ 11136 -20 towards tenperature and light. On the other
hand, the mandel ate salt shows a good adsorption/desorption profile and is
crystal | ogoaphiwmat |y and chemically stable. It was al so f@®omdEPOhat13¢ he
stability of the salts increased with increasing purity. Al so, the prior
art salts were difficult to prepare witklpia high degree of purity while the
5 mandel ate salt could al ways be prepared with a high degree of purity.
Therefore, the mandelate salt is the better choice when it conmes down to
choosing salts with a sufficient stafUAIMSE WO 03/040122 -21- CLAIMS 1. A
mandel ate salt of a compound according to Formula (1), (1) 5 PCT/EP02/11136
the N-oxide fornms and the stereochemi cally isonerirc fornms thereof, wherein
Rl and R2 ga J nglesty kyl, R3 and R4 each
independentrygnae#ru{e}g fgrogeﬁlﬁwﬁﬁgPQégﬁﬁﬂggyggfﬁ%?ﬁggfines strai ght and
branched saturated 10 hydrocarbon radicals having from1l to 6 carbon atons
and halo is generic to fluoro, chloro, brono and iodo. 2. A nandel ate salt
according to claim1, characterized in tffat R and R2 each independently
are hydrogen or nethyl. 15 3. A nmandel afNe salt according to any of clains
1-2 , characterized in that R3 and R4 ea¥h i ndependently are hydrogen or
fluor. 4. A mandel ate salt according #q claim1, characterized in that the
conmpound is the 20 mandelate salt o :P11-fluoro-3, 3 a,

8, 12b-t et r ahydr o- N- net hyl - 2H di benzo ,4:6,7] cyépohepta- [1, 2-b]furan-2
met hanam ne ; R* R3

the N-oxide forms and the stereochemically isomeric forms thereof, wherein R1 and
R2 each independently are hydrogen or C1-galkyl, R3 and R4 each independently
are hydrogen or halogen, C1.galkyl defines straight and branched saturated

10 hydrocarbon radicals having from 1 to 6 carbon atoms and halo is generic to fluoro,

chloro, bromo and iodo.

2. A mandelate salt according to claim 1, characterized in that R1 and R2 each
independently are hydrogen or methyl.
15

3. A mandelate salt according to any of claims 1-2 , characterized in that R3 and R4

each independently are hydrogen or fluor.

4. A mandelate salt according to claim 1, characterized in that the compound is the
20 mandelate salt of :
11-fluoro-3,3a,8,12b-tetrahydro-N-methyl-2H-dibenzo-[3,4:6,7]cyclohepta-
[1,2-b]furan-2 methanamine ;
3,3a,8,12b-tetrahydro-N-methyl-2H-dibenzo-[3,4:6,7]cyclohepta [1,2-b]furan-2
methanamine ;
25 5,11-difluoro-3,3a,8,12b-tetrahydro-N,N-dimethyl-2H-dibenzo-[3,4:6,7]cyclohepta

[1,2-b]Jfuran-2 methanamine ;



3,3a, 8, 12b-tetrahydro- N- net hyl - 2H di benzo-[ 3, 4: 6, 7] cycl ohept a
[1,2-b]furan-2 nethanam ne ; 25
5, 11- di f I woroeA®13a, 8, 12b-t et rahydr o- N, N- di et hyl - 2H- di ben2PeI[EPpZ183&] cycl oh
epta [1,2-b]furan-2 nethanam ne ; WO 03/040122 PCT/EP02/11136 -22
11-fluoro-3, 3a, 8, 12b-tetrahydro- N, N- di m&2hyl - 2H di benzo-[ 3, 4: 6, 7] cycl ohept a
[1, 2-b] furan-2 net hanam ne or
3, 3a, 8, 12b-t et rahydro- N, N- di net hyl - 2H-di benzo-[ 3, 4: 6, 7] cycl ohept a
[ 1, 2- b] f ur an- 21-flwetondAafildb-tetmhgdroAV Aadisnethatl 2 s dibenzacidek @i Iegclobertay of
claims 1-4, c ﬁ;eri edtin that the conmpound according to Forrmula (I) is
a (2a, 3a(x, 12b( PO ?p}%?mwnﬁgﬁdelate salt according to any of clains
1-5, char act es3g8d 2betrdlfiird-Nov-aandey] e dibkzs B,4:6 /13 clohept®] {0401 urah-2 A
mandel ate salt according to any one of clains 1 to 6 for use as a nedicine.
8. Use of a cowfhenawings clainmed in any one of claims 1 to 7 in the
nanufactfre of a 15 nedicanent for treating anxiety, -psychosis,
schi zophreni a, depression, mgraine, sleep disorders and addictive
properties 6ofAdfidndslakfsaRucgding to AnypdfarlaBgdw, ichadactenrgadsithiat de cmpoundi ng a
pharmaceutical |y acceptable carrier and as active ingredient, a
t her apeut i cal hsgoedingta Farmuim@lista (86380 tahlkisemer sal t according 20 to
anyone of clains 1-7. 10. Process for preparing a mandel ate salt according
any of clainms 1-7, characterized in dissolving the free base of a conpound
accordi ng te@. Romahdeaté b3lt Addomlirgtotagh beclaied L6n¢hardepirizedial thyt the atahdgatehe
m xture, adding a sufficient quantity of the nmandelic 25 acid, cooling the
reactiohonixtﬁﬂﬂuﬁﬁﬁ3§6¢m%cting the crystalline material, optionally
further refining the mandel ate salt by recrystallization in a suitable
sol vent .

7. A mandelate salt according to any one of claims 1 to 6 for use as a medicine.

8. Use of a compound as claimed in any one of claims 1 to 7 in the manufacture of a
15 medicament for treating anxiety, psychosis, schizophrenia, depression, migraine,

sleep disorders and addictive properties of drugs of abuse.

9. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and
as active ingredient, a therapeutically effective amount of a mandelate salt according

20 to anyone of claims 1-7.

10. Process for preparing a mandelate salt according any of claims 1-7, characterized in
dissolving the free base of a compound according to Formula (I) in a suitable
solvent, optionally heating the mixture, adding a sufficient quantity of the mandelic

25 acid, cooling the reaction mixture and collecting the crystalline material, optionally

further refining the mandelate salt by recrystallization in a suitable solvent.



